Effects of topoisomerase II inhibitors on retinal pigment epithelium and experimental proliferative vitreoretinopathy.
The aim of this study was to compare the effect of several commercially available topoisomerase II inhibitors on the proliferation of retinal pigment epithelium (RPE) cells in vitro and to test the toxicity and efficacy of the inhibitor against experimental proliferative vitreoretinopathy (PVR). Three different topoisomerase II inhibitors (etoposide, doxorubicin, and daunorubicin) were tested in vitro. Rabbit RPE cells were cultured with or without the drugs at various concentrations. An MTT assay was used to determine the cell viability at 48 h and 96 h. Etoposide, a drug which showed a broad therapeutic range in vitro, was injected to the rabbit eye for the evaluation of the toxicity in vivo. Therapeutic effects of an intravitreal injection of etoposide were evaluated in an experimental PVR model induced by the intravitreal implantation of RPE cells in rabbits. All tested topoisomerase II inhibitors showed a significant reduction of cell viability in vitro. The slope of the dose-response curve was slowly declined for etoposide, and declined sharply for doxorubicin and daunorubicin. Therefore, etoposide was selected for further toxicity and efficacy studies in vivo. There was no significant change in b-wave amplitudes in the etoposide-injected eyes (0.02 mg, 10 microg/mL) after 2 weeks, but a significant reduction occurred in the etoposide-injected eyes (0.2 mg, 100 microg/mL). In the study of the experimental model of PVR, the rabbit eyes injected with RPE cells and etoposide (0.02 mg, 10 microg/mL) showed a significantly lower grading of PVR than that of the control eyes (injected RPE cells and PBS). These results indicate that etoposide would be an adjunctive for the prevention of PVR. Further pharmacokinetic study of the intravitreal injection of etoposide is required.